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(54) MOBILE COMMUNICATION SYSTEM AND SIMPLE SYNCHRONIZATION METHOD 
BETWEEN BASE STATIONS USED THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a simple 
synchronization method between base stations that can 
reduce search time and suppress unnecessary signaling 
in the case of hand-over. 

SOLUTION: Each receiver of a plurality of base stations 
detects an incoming signal from a mobile set, to 
calculate a distance function with the mobile set (step 
S15), and transmits the value to a base station 
controller (step S16). Upon the receipt of the difference 
between respective received times of outgoing signals of 
the base stations from the mobile set (steps S17, S18) 
the reference base station transmits the difference 
between the respective, received times to the base 
station controller (step S19). The base station controller 
calculates the difference of transmission timing between 
the reference base station and an object base station on 
the basis of data from the object base station, and 
informs base stations other than the reference base 
station about the difference, so as to make the other 




base stations change the transmission timing of the outgoing signal. 



* NOTICES * 



JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A control device which controls two or more asynchronous base stations and said two 
or more base stations of each mutually, If it is from a moving machine which gets down among 
said two or more base stations, and performs reception of a signal, and transmission of an uphill 
signal, are a mobile communication system and Said means from said two or more base stations 
to get down and to detect receiving time difference of a signal, Have a means to transmit the 
detected receiving time difference to a base station used as a standard, in said moving machine, 
and Said means to get down, to detect time from transmission of a signal to reception of said 
going-up signal, and to ask for a distance function of said moving machine and a local station, It 
has a means to transmit the distance function to said control device, and a means to transmit 
receiving time difference from said moving machine to said control device when a local station 
receives that it is a base station used as a standard, in said two or more base stations of each, 
Said means of a base station which serves as said standard based on receiving time difference 
from said distance function and said moving machine from a base station of said plurality, and 
the other base station to get down and to compute a difference of transmit timing of a signal, A 
mobile communication system transmitting a difference of the computed transmit timing to base 
stations other than a base station used as said standard, and having said means to get down and 
to make transmit timing of a signal change, in said control device. 

[Claim 2]The mobile communication system according to claim 1 constituting said moving 
machine so that said going-up signal may be transmitted after said predetermined time 
beforehand set up after getting down and receiving a signal. 

[Claim 3]The mobile communication system according to claim 1 or 2 constituting said two or 
more base stations of each so that it may ask for said distance function by a statistical 
procedure by a value received at fixed time set up beforehand. 

[Claim 4]Claim 1 to claim 3 constituting said two or more base stations of each so that it may 
ask for said distance function by a statistical procedure by a value received from two or more 
moving machines is a mobile communication system of a statement either. 

[Claim 5]In said two or more base stations of each, claim 1 to claim 4, wherein said thing [ having 
constituted so that it might get down and transmit timing of a signal might be changed within 
timing retention capacity of said moving machine ] is a mobile communication system of a 
statement either. 

[Claim 6]A control device which controls two or more asynchronous base stations and said two 
or more base stations of each mutually, If it is from a moving machine which gets down among 
said two or more base stations, and performs reception of a signal, and transmission of an uphill 
signal, are a simple synchronization method between base stations of a mobile communication 
system, and Said step from said two or more base stations which gets down and detects 
receiving time difference of a signal, Have a step which transmits the detected receiving time 
difference to a base station used as a standard in said moving machine, and Said step which gets 
down, detects time from transmission of a signal to reception of said going-up signal, and asks 
for a distance function of said moving machine and a local station, It has a step which transmits 
the distance function to said control device, and a step which transmits receiving time difference 
from said moving machine to said control device when a local station receives that it is a base 
station used as a standard in said two or more base stations of each, Said step of a base station 
which serves as said standard based on receiving time difference from said distance function and 
said moving machine from a base station of said plurality, and the other base station which gets 
down and computes a difference of transmit timing of a signal, A simple synchronization method 
between base stations transmitting a difference of the computed transmit timing to base 
stations other than a base station used as said standard, and having said step which gets down 
and makes transmit timing of a signal change in said control device. 

[Claim 7]A simple synchronization method between the base stations according to claim 6, 
wherein said moving machine transmits said going-up signal after said predetermined time 
beforehand set up after getting down and receiving a signal. 
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[Claim 8]A simple synchronization method between the base stations according to claim 6 or 7, 
wherein said tv/o or more base stations of each ask for said distance function by a statistical 
procedure by a value received at fixed time set up beforehand. 

[Claim 9]A simple synchronization method between [ claim 6, wherein said two or more base 

stations of each ask for said distance function by a statistical procedure by a value received 

from two or more moving machines to ] the base stations according to claim 8. 

[Claim 10]ln said two or more base stations of each, claim 6 to claim 9, wherein said thing 

[ having constituted so that it might get down and transmit timing of a signal might be changed 

within timing retention capacity of said moving machine ] is a simple synchronization method 

between base stations of a statement either. 



[Translation done.] 
* NOTICES * 

JPO and I NP I T are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the synchronization method between the base 
stations in the cellular communication especially using a CDMA (Code Division Multiple Access: 
code division multiple access) method about the simple synchronization method between the 
base stations used for a mobile communication system and it. 
[0002] 

[Description of the Prior Art]In the cellular communication using a CDMA system, when the 
frequency between a base station and a moving machine and the synchronization of timing 
generally maintain fixed communication quality, it is important art. For example, in the case of 
IS-95 adopted in North America, it synchronizes using GPS (Global Positioning System: Global 
Positioning System) etc. on the level of a chip clock between base stations, if the 
synchronization of timing with one base station is established, a moving machine will be reusing 
the timing and the difference by a propagation path should carry out it for being — it is possible 
to establish a timing synchronization with a base station different comparatively easily. 
[0003]On the other hand, in the W-CDMA (Wideband-CDMA: wide-band code-division multiple 
access) method with which adoption is predicted as a digital cellular communication system of 
the third generation, the synchronization with the chip level between base stations is not 
guaranteed. Therefore, in order to take the synchronization of a different base station and timing, 
in a moving machine, the same procedure as an initial-synchronization-capture process will be 
needed, and the problem of taking the time to prehension will occur. 

[0004]A diver city handover is mentioned as one of the technical features in the cellular 
communication using a CDMA system. It is this getting down from a sector which is different 
even if it is a different base station or the same base station, and carrying and transmitting the 
same information as a signal, and receiving simultaneously and compounding this in a moving 
machine, While raising the transmission quality of a signal, when moving ranging over between a 
different base station or a sector, it has the advantage that it can carry out without carrying out 
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the hits of the wireless transfer. 

[0005]However, since the synchronization of the chip clock between base stations cannot be 
taken like the above in the W-CDMA method, if it remains as it is, in a moving machine, neither 
reception nor composition can be performed efficiently, but a certain device is needed for 
solution of the problem. 

[0006]For example, although the regulation in ARIB (Association of Radio Industries and 

Businesses) is still in the middle of standardization, The following procedures are advocated in 

the 'Specifications of Air-Interface for 3G Mobile System Volume 3 (Verl.O)." 

[0007]In "3.2.6.6.1. Diversity Handover (intra/inter-cell)" of "3.2.6.6 Handover", The timing 

difference of a cell while a moving machine is communicating, and the perch channel 

(perchchannel) of the handover point is measured, It is notified to BSC (Base Station Controller) 

via a base station, BSC is the procedure of adjusting so that it may become the timing of 

handover origin, and the almost same timing with a moving machine based on the measurement 

result to which the base station of the handover point got down, and transmit timing was 

notified. 

[0008] 

[Problem(s) to be Solved by the Invention]In order to perform reception and composition 
efficiently in a moving machine, the procedure of the regulation in ARIB is required in the 
conventional W-CDMA method mentioned above, but. When such a procedure takes the 
synchronization between asynchronous base stations, it is required, but if it gets down mostly 
and timing is correct originally, it is an unnecessary procedure, and it is disadvantageous at the 
point of increasing unnecessary signaling. 

[0009]Then, it is in the purpose of this invention providing the simple synchronization method 
between the base stations used for the mobile communication system and it which can cancel 
the above-mentioned problem, can shorten search time, and can suppress unnecessary signaling 
also in the case of a handover. 
[0010] 

[Means for Solving the Problem]Mobile communication system of each other by this invention 
Two or more asynchronous base stations, If it is from a control device which controls said two 
or more base stations of each, and a moving machine which gets down among said two or more 
base stations, and performs reception of a signal, and transmission of an uphill signal, it is a 
mobile communication system, Said means from said two or more base stations to get down and 
to detect receiving time difference of a signal, Equip said moving machine with a means to 
transmit the detected receiving time difference to a base station used as a standard, and Said 
means to get down, to detect time from transmission of a signal to reception of said going-up 
signal, and to ask for a distance function of said moving machine and a local station, Said two or 
more base stations of each are equipped with a means to transmit the distance function to said 
control device, and a means to transmit receiving time difference from said moving machine to 
said control device when a local station receives that it is a base station used as a standard, 
Said means of a base station which serves as said standard based on receiving time difference 
from said distance function and said moving machine from a base station of said plurality, and 
the other base station to get down and to compute a difference of transmit timing of a signal, A 
difference of the computed transmit timing was transmitted to base stations other than a base 
station used as said standard, and said control device is equipped with said means to get down 
and to make transmit timing of a signal change. 

[001 1]Mutually a simple synchronization method between base stations by this invention Two or 
more asynchronous base stations, If it is from a control device which controls said two or more 
base stations of each, and a moving machine which gets down among said two or more base 
stations, and performs reception of a signal, and transmission of an uphill signal, it is a simple 
synchronization method between base stations of a mobile communication system, Said step 
from said two or more base stations which gets down and detects receiving time difference of a 
signal, Equip said moving machine with a step which transmits the detected receiving time 
difference to a base station used as a standard, and Said step which gets down, detects time 
from transmission of a signal to reception of said going-up signal, and asks for a distance 
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function of said moving machine and a local station, Said two or more base stations of each are 
equipped with a step which transmits the distance function to said control device, and a step 
which transmits receiving time difference from said moving machine to said control device when 
a local station receives that it is a base station used as a standard, Said step of a base station 
which serves as said standard based on receiving time difference from said distance function and 
said moving machine from a base station of said plurality, and the other base station which gets 
down and computes a difference of transmit timing of a signal, A difference of the computed 
transmit timing was transmitted to base stations other than a base station used as said 
standard, and said control device is equipped with said step which gets down and makes transmit 
timing of a signal change. 

[0012]That is, a simple synchronization method between base stations of this invention is a 
method of taking a synchronization between asynchronous base stations in simple in a W-CDMA 
method. A method of getting to know an error of timing between base stations, "For example, it 
can set to ARIB Specifications. A procedure which was mentioned to "3.2.6.6.1. Diversity 
Handover (intra/inter-cell)" of of Air-Interface for 3 G Mobile SystemVolume 3 (Verl.O)" is 
assumed. 

[001 3] If this procedure is followed, BSC can get to know an error of chip timing in each moving 
machine end between each base station reported from each moving machine. Since this 
measured value includes an error by distance of a moving machine and a base station, an error 
by environment included when it is in a state of a propagation path, for example, measured value 
under a multipass situation, an error by a moving machine's own accuracy of measurement, etc., 
A value as it is cannot be treated as an error between base stations. 

[0014]In order to offset an error by distance, it is possible to use a value whose measurement is 
possible in a base station. It is set up as it is late for 1 / 2 time-slot reception and transmits so 
that a time relation which always has timing from which it gets down in a moving machine, and 
uphill timing may be satisfied for example. Therefore, since a base station is considered that one 
twice the relation of distance has a difference of timing which received a sending signal of a 
moving machine, and timing which should receive essentially, the value is measured and BSC 
becomes possible [ offsetting the influence by calculation ] by notifying to BSC a suitable cycle. 
[0015]It amends by carrying out the statistical work of the value which offset distance about 
other errors, and it becomes possible to get to know a to some extent probable value. It 
becomes possible for a base station to get down based on the value, to make timing change 
gradually, and to synchronize timing of each base station of a BSC subordinate in simple. 
[001 6]Therefore, when a base station is asynchronous, great search time is required until now, 
but using measured value of timing between different base stations by a moving machine, it is 
making it take a synchronization between base stations in simple, and shortening of search time 
is attained and it becomes possible to also reduce signaling between base stations. That is, there 
is no moving machine as shortening of the search time is attained, when searching a new base 
station, and it becomes possible to suppress unnecessary signaling also in the case of a 
handover because between base stations synchronizes to some extent. 
[0017] 

[Embodiment of the Invention]Next, one example of this invention is described with reference to 
drawings. Dra wing 1 is a block diagram showing the composition of the mobile communication 
system by one example of this invention. In drawing 1 , Two or more base stations. (BS:Base.) 
Station. (BS_A. BS_B) The exchange of the timing relationship of 2, 3, and the moving machine 
(MS:Mobile Station) 4 and the signal between the base station controller (BSC.Base Station 
Controller) 1, the base stations 2 and 3, and the moving machine 4 is shown. 
[0018]Here, it is usually connected with a cable between the base station controller 1 and the 
base stations 2 and 3, and is connected on radio between the base stations 2 and 3 and the 
moving machine 4. The base stations 2 and 3 and the moving machine 4 show that it is in the 
state of being in a handover state or trying to go into a handover state. 

[0019] Drawing 2 is a timing chart which shows the sending and receiving timing between the 
base stations 2 and 3 of drawing 1 , and the moving machine 4, Draw ing 3 is a flow chart which 
shows the processing operation of the base station controller 1 of <fra^jng_j_. d rawing 4 is a flow 
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chart which shows the processing operation of the base stations 2 and 3 of drawing 1 , and 
drawing 5 is a flow chart which shows the processing operation of the moving machine 4 of 
drawing 1 . 

[0020]With reference to th 

ese drawing 1 - drawin g 5, the simple synchronization method 
between the base stations 2 and 3 in the mobile communication system by one example of this 
invention is explained. A pause (unit) of the time of** decides to call it a slot here. It realizes by 
executing the program of the control memory which the base station controller 1, the base 
stations 2 and 3, and the moving machine 4 do not illustrate, and is [ processing operation / 
which is shown in drawing 3 - drawin g 5 3 usable in ROM (read-only memory), IC (integrated 
circuit) memory, etc. as a control memory. 

[0021]During processing, it got down to the moving machine 4 for every predetermined time, and 
the base stations 2 and 3 have usually transmitted the signal ( drawing 4 steps S11-S13). The 
timing in the base station 2 which it gets down, and the moving machine 4 gets down to the 
transmit timing of a signal in the base station 2, and receives a signal turns into timing which was 
[ a certain time ] overdue. Since this becomes a function of distance, it decides to express D 
(A). 

[0022]If the base station 2 usually gets down between processings and a signal is received 
(d rawing 5 steps S21-S23), the moving machine 4 will go up from the timing which received by 
predetermined time of after, for example, 1 / 2 slot ****** timing, and will transmit a signal to 
the base station 2 ( drawing 5 step S24). 

[0023]It receives to the timing which D (A) Was further overdue in the going-up signal from the 
moving machine 4 in the base station 2 ( draw ing 4 step S14). This will call it a sending-and- 
receiving-timing relation while the base station 2 and the moving machine 4 are communicating. 
[0024]Here, if communication between the base station 3 and the moving machine 4 is newly 
considered, it will be assumed that it got down to timing which is different in the base station 2, 
and the base station 3 has transmitted the signal. It comes after D (B) that get down from this 
base station 3, and the moving machine 4 receives a signal, after the base station 3 transmits. 
Here, D (B) is a function of the distance of the base station 3 and the moving machine 4. 
[0025]The moving machine 4 is notified that the base station 2 is a reference base station from 
the base station 2, if it gets down from the base station 2 and 3 each and a signal is received, 
respectively (d rawing 5 steps S22-S25), it will get down from the base station 2 and 3 each, and 
the difference of the receiving time of a signal will be detected ( drawing 5 step S26). 
[0026]this will be equal to the difference of D (A) and D (B), and the difference of the receiving 
timing of the base station 2 and 3 going-down signals of each. The moving machine 4 transmits 
this difference to the base station 2 which is a reference base station by signaling of MS~>BS_A 
( drawing 5 step S27). 

[0027]ln the base stations 2 and 3, the value of D (A) and D (B) can be known by detecting the 
going-up signal from the moving machine 4 with each one of receivers, respectively ( drawing 4 
step S15). In this example, 1/2 time slot (time delay to transmission of the going-up signal in the 
moving machine 4) is subtracted from the difference of the transmit timing of each base stations 
2 and 3, and the receiving timing of the going-up signal from the moving machine 4, and what set 
it to one half serves as a value of D (A) and D (B). 

[0028]The base stations 2 and 3 transmit the value of D (A) and D (B) to the base station 
controller 1 by signaling of BS_A->BSC and BS_B->BSC respectively ( drawing 4 step S16). 
Since the base station 2 is notified that it is a reference base station from the base station 
controller 1 here ( drawing 4 step S17), if the base station 2 and 3 each get down from the 
moving machine 4 and the difference of the receiving time of a signal is received ( drawing 4 step 
S18), the difference of the receiving time will be transmitted to the base station controller 1 by 
signaling of BS_A->BSC ( drawing 4 step S19). 

[0029]The base station controller 1 notifies the base station 2 carried out to usually receiving 
the synchronous control demand of the base stations 2 and 3 between processings with the 
standard of the object base stations 2 and 3 that it is a base station of a standard ( drawing 3 
step S3), (the drawing 3 step S1, S2) 

[0030]The base station controller 1 will compute the difference of the transmit timing in the 
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base station 2 which is a standard, and the target base station 3 based on the data from the 
object base stations 2 and 3, if the above-mentioned data from the object base stations 2 and 3 
is received ( drawin g 3 step S4) ( drawing 3 step S5). 

[0031]Since these object base stations 2 and 3 are the measured value using an unstable non- 
track actually, The value which received the statistical procedure at fixed time, for example 
since it was not a right value truly is averaged from the influence by a propagation path, or the 
influence by the receiving accuracy of the moving machine 4, and a true value is presumed, and 
the difference is told to the base station 3, it gets down from it, and the transmit timing of a 
signal is made to change ( drawing 3 step S6). By this, the base stations 2 and 3 get down and 
the transmit timing of a signal becomes a value close in simple. 

[0032]The result to which it is more desirable for a direction with many samples to carry out the 
above-mentioned processing based on the value from two or more moving machines since 
accuracy goes up is obtained as the above-mentioned statistical procedure becomes. Under the 
fading environment where the multipass which is plurality exists, the moving machine is operating 
actually and as receiving timing, For example, since the path which reached first is made into the 
standard of timing or the path with the greatest correlation is made into the standard of timing, 
presuming using the information from two or more moving machines will increase accuracy 
further. Here, as for the method of presuming the receiving timing of a moving machine, it is 
desirable to use a unific method as a system. 

[0033]Since the moving machine under present communication will remove timing if it gets down 
and timing is suddenly changed greatly in change of the transmit timing of a signal, cautions are 
required for the cycle of the change, and quantity. Generally, since the moving machine has 
during movement the capability to establish communication and maintenance of the timing under 
multipass fading environment is possible, change within the timing retention capacity of the 
moving machine is preferred. 

[0034]Although explained by considering it as one input signal of a moving machine in this 
example, When the channel which carries traffic, and the channel which takes a synchronization 
exist as another physical channel and there is offset of the timing between the channel, it is 
clear that the same effect is acquired in the same procedure. 

[0035]The timing doubled once will also shift from the frequency deviation between base stations 
with time further again. Therefore, it is possible to always hold a simple synchronization by 
repeating the above-mentioned procedure with a suitable cycle. 

[0036]By changing into the state where the synchronization between base stations can be 
mostly taken in the above procedures. When a moving machine newly searchs a base station, its 
time and effort with which timing is doubled decreases, Search time is shortened as a result and 
it has the advantage that it can equip compactly by performing the part power save, lengthening 
telephone call or standby time, sparing time for another processing, or performing the optimal 
design. 

[0037]If it enables it to perform a handover without performing signaling which the base stations 
2 and 3 get down from the moving machine 4, and reports especially the difference when the 
transmit timing difference of a signal is less than fixed time, the effect that signaling in a net can 
be reduced will also be acquired. 

[0038]Although the timing about base station controller 1 subordinate's base stations 2 and 3 
and moving machine 4 was illustrated in the above-mentioned explanation, the operation in the 
upper device is also actually possible. The same synchronization method can be taken by 
performing the handover which straddles the base station controller 1 by this. 
[0039]Although the method of measuring distance in the base stations 2 and 3 was illustrated, 
when a means by which the position information on the moving machine 4 is known, for example 
is carried, it is also possible to guess the timing difference between the base stations 2 and 3 
based on the information. 

[0040]Since the moving machine is transmitting and receiving the signal between base stations 
also during movement, A means to measure speed to a moving machine using the Doppler effect 
by change of the distance between base stations is carried, and it also becomes possible for two 
or more base stations to get down, and to compute the transmit timing difference of a signal 
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correctly by transmitting the speed to a reference base station. 
[0041] 

[Effect of the Invention]In [ if it is from the control device which controls two or more 
asynchronous base stations and two or more base stations of each mutually, and the moving 
machine which gets down among two or more base stations, and performs reception of a signal, 
and transmission of an uphill signal according to this invention as explained above ] a mobile 
communication system, Get down from two or more base stations to a moving machine, make it 
detect the receiving time difference of a signal, and the base station used as a standard is made 
to transmit the detected receiving time difference to it, Get down to two or more base stations 
of each, go up from transmission of a signal, detect the time to reception of a signal, and it is 
made to ask for the distance function of a moving machine and a local station, When the 
distance function is made to transmit to a control device, and a local station receives that it is a 
base station used as a standard, while making the receiving time difference from a moving 
machine transmit to a control device, The difference of the transmit timing of the going-down 
signal of the base station which becomes a control device with a standard based on the 
receiving time difference from two or more distance functions and moving machines from a base 
station, and the other base station is computed, By transmitting and getting down from the 
difference of the computed transmit timing to base stations other than the base station used as 
a standard, and making the transmit timing of a signal change, search time can be shortened and 
it is effective in the ability to suppress unnecessary signaling also in the case of a handover. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the composition of the mobile communication system by 
one example of this invention. 

[ Drawing 2]It is a timing chart which shows the sending and receiving timing between the base 
station of drawing 1, and a moving machine. 

[Drawing 3]It is a flow chart which shows the processing operation of the base station controller 
of drawing 1. 

[Drawing 4]It is a flow chart which shows the processing operation of the base station of drawing 

1. 

[Drawing 5]It is a flow chart which shows the processing operation of the moving machine of 
drawing 1. 

[Description of Notations] 

1 Base station controller 

2 and 3 Base station 
4 Moving machine 
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[Drawing 3] 
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